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[|f#^2] l-t^ J mtfL- y Vy. L-AVy. L-n-fS/>X& 



[ff^6] L — y >d J: <5 "7 >f - KAy *MF£gtf fcv^fc KOS? 

zmmzmmL. &mmto*pizL-ys smzzLmmmmt. »^*«»^e>L- 
t ^ j m*mi-*z> z. t m t -r s l - y * j mommm, 

[0 0 0 1 ] 
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[0 0 0 2] 

ISI*©AX£M*hWa^e>ftTV*£„ ilHtM.DNA&ffiK:J:»; L-$Ol/* 

[0 0 0 3] 

4-«©»s©^«©#:* $e>{c^#f 

[0 0 0 4] 

(#^Bg45-25273#^#) , -?UZ^ J At 9-M (#H§Hg49-125590 

#^#) , -juzk ; a? #-m%.&*z ; ^-t-xm (#^hs5o-2579o-^^) 

, t^xm (4$WHB52-18886-34*iR) . ^^n/I^^^JR (4#|»¥4- 

91793-^4^*) , WJlxm ($$W¥3-505284-J^?g) & ifKjR-r 

[0 0 0 5] 

Sl^iStLT, EP 0 035 831 A, EP 0 037 273 A, EP 0 066 994 Atf&fcJlT V* 
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M£*lfc#!Uifcl£>*lTv*fcV\ 0 
[0 0 0 6] 

[0 0 0 7] 

* ^ u -7 4 ^ xmrnmommm^n^mift. zmz> z t itrnm-c tb & t $ tit ^ t=. 

(FEMS Microbiology Rev. 39, 235-258 (1986). Antonie van Leeuwenhoek 53, 

47-53 (1987)) t>\ *mmm e> ummm^mmm^^mm^mm^- ^ z. ^ tc 

[0 0 0 8] 

(1) l-t* sm&mffizm-tzt^uzrj ^^mmm. 

(2) l-75;s?^l-'js;x l-au>, L-n-f s/>x&L->f vn-r 

(1) <z>*^n -7^ ^^mmWo 

(3) l-t^ /^T^n^*»ttxttL-r ;mm#&zm-*2> (1) 

(4) L-T^ /B*£^J**#3*©iStt#«»S*ifc (1) O^^n^Y^XjR 

*u L-y ^>£jgti£;£-t£ (1) ©^^n 7>r ^xMUBSo 
(6) L-'Ji/>{cj:S7>f - KAy ^|5&W£^tf&VNS/b: Kn ^tf =r y >^ 

7 ^ h^pt-fSn-KtsDNAi: #«uert a $ nr mmmmz nt=. 

m&2frf=. (5) ffl^fD7^ ^JMHS. 
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(7) U7-f 7XlH8^f n7^7X • n hD77Xt*§ (1) 

— (6) <D^irtifr(DMMa 

(8) mm (i) ~ (7) <D^?tifrizmm<D**uy <( ^xmmm&t&i&izm 

(9) mmt£i&tf*Z J (8) <DJ5 

Sic 

[0 0 0 9] 
[0 0 10] 

77X (Methylophi lus ■ethylotorphus) ASl^ (NCIMB10515) £>*l£ 
„ ^^D >W • hn^TXASlif* (NCIMB10515) ti/at;i/- 3 

X/V i/3 > • • >f > h V U • 7>K-7'J> • /t^f !)7 (Nation 

al Collections of Industrial and Marine Bacteria, <Q:$f NCIMB Lts. , Torry 
Research Station 135, Abbey Road, Aberdeen AB9 8DG, United Kingdoa) 

[0 0 1 1 ] 

#?893fc<fc y L-y^ y Bfti: lilt L-yyx L-^*;b#^> 

7°h77X L-7i-;i/77-X L-^05/>^t*«#tf e>*l*. 
7 5;iiiliit*ti:<, 2«X«3ijiJ^±T*&oT : k<fc^., 
[0 0 12] 
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mzmm-*z>z.£tfT:gz> (r^smmm. cm &&mmi>y*-* 1986^5 

SftT? 5 bJ:<, 2gXB3i^±t*ottj:^ 0 if *l£ L - T $ y 

[0 0 13] 

MA it. l - tr 3?^/ f£> l - *^e -t? v > % x »tt^ x v ;f — > ;&zkl - 

*^*-^>£^:£^-£^Mtfc (#^Hg48-28078#, #&Bg56-6499-if ) . >( J is 

h-)i£fcizmmzm#.-tz>^mi% mmmss-wM^ ^^Hg56-8692-^) , x 

tt^-^rif'J^>, 'Ji;>/\>f Kn^^-f, s- (2 -r^ 

[0 0 14] 

L->f vn-f i/>H#^!MI*i: IT, tatsrii^T'^S. 
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[0 0 15] 

^>Wtt«©fflSi«£#g^£fc»;, £©&#£«!: ym«#tt&iR*rr&££ 

z> ^ £ ic j: y seiM*©Srt&# «r«Tf & & £ t b fc©*c, ^n&g^&ic/s 

v^mmm^mm^mr^^ n n & -sr 

[0 0 16] 

, *fe{iN-^^;i/-N'-nhn-N-- hny^y-^> (ntg) fcL<ttMfig 

^©a««Mjfia^ffiv^nTv\sse^c<koT«t3i-rs^^#w r e,tis 

[0 0 17] 
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[ l — y 

;b h *r~f- if £ Z. t tC«fc o Ttt^-T S ^ £ #T*£ 5. 

&ft/t,&tfyxA;bh3r-*--1f£=i- K-TS»fc?-WT#£, ^fn7^^JliS 

;i/ h3r^--1f £AK, h*^-1f III£AKIII£B&-f - £#&3 0 

[0 0 1 8] 

n 7 ■< =5 x M tc M ir z> u& *to # T DDPStSttft AKfStt £ -f z> ~ t ifi T* $ s 

hn^Lf^mWfD^^-f ft!?* ^ftfttCteE. coli (xj/ x 'J 1 7 • n U ( 

Escherichia coli)) K-12#;&tf*^n 7 W - ;* ^ D h U 7 T XASltfc (NCIM 
B10515) ^^tf^tl^c ii/i y H7MMft3fe©DDPS£r2- K^^St^^- ( 
dapA, Richaud, F. et al. J. Bacteriol., 297 (1986)) j&tfAKIII F*f" 
S^-fs^F- (lysC. Cassan, M. , Parsot, C. , Cohen, G.N. and Patte, J.C., J. 
Biol. Che.., 261, 1052(1986)) li, VNT*l&&SBJ^J#9J£2MC£;riT ^£0) 
T% ^^l^(Z)^^©igSgB^J{C«oV^T^ , ^>rv-$:^•^L, E. coli K-12^ 

£ZLt#nrtgT*&£o J£*T^ E. coliEij^cDdapA&tf lysC$:#|£ btU^tS^ 
[0019] 

^fEfCMV^DDPS&tfAKH:, L - y ^>{C<fc£7-f - K/ty 
V^(AT&£3£;W£ E. col i ft3fctf>SF£SDDPS«: L - U > fC J: & 7 
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-U S^JCfc&flJIH&tf?^ - FAy ^PBW&SttSifctffclktiTHS. b£ 
tfoT, ^fn7>f ^xMIWiltC^A-rSdapA&tflysCtt, ^tl^fft L - y 

- KA^f KW^jS?l»S*iS^MS:^-t«DDPSfttfAKIll«:zi- F~T 

|&£;ft6^JI£^-t£DDPS$: r^^DDPSj , g£MMDDPS£: 3 — Kt5D N A £ 

r^MdapAj £P?,$t- £#&&o L-y ^>tcj:3 7>r - FAy?|$B» 

tim^tl&mn^^r^E. coli£#(Z)AKIII$: r^H^AKIIIj , ^MMAKIII 
£n- KtSDNAS: r^ggiysCj 

nij^f'J ?AJgiffflBJfi3fctf>DDPSa:*>£%£ L-y ^>tcJ:S7>r - F 
X V V U W £ ^ W & V* ~ £ £ tl T V ^ -5 o 

[ 0 0 2 0] — 

E. colifi^©SF^MdapA©^SS2^J$:BB^I#^l H^SfB^ltc J: o T n 
- F£*l,5^£MDDPS<D7^ Jmmm^mn^2 iZW^-tZ. E. coli 

w^saki 1 1 © r ^ j mmw z m#m^ 4 icm^-t s . 

L-y ^>ICJ:S 7Y- F/^y #IM£Stt&V^J|MDDPSS:n- FfSDN 

• ^nS/>3£3SK:eifc;*ftfcBI#J&*^SDDPS£=i- F-tS DN A##tf £>*i£ 0 
L-y 2^>tCi&7-f - FAy *ffi«£^ttfcV^IIMAKIIl£=l- Fi" 

^»^-f Vn>f i/>«SJCttt!l$4xfcBe^IS:^"r«AKIIIS:3- KtSDNA^ 

[0 0 2 1 ] 

<D&£%C£^T&|^fB&t><ft^&fttf<fc<, Jlft&tCtt, PBR322. pTWV228 
. PMW119, pUC19^##tf £*l£o 
[0 0 2 2] 
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■SRSFlOlO&tf^Oif^ft, #l;UipAYC32 (Chistorerdov, A.Y., Tsygankov, Y. 
D. Plas.id, 1986, 16, 161-167) , V^£pMFY42 (gene, 44, 53(1990)) , p 

RP301. PTB70 (Nature, 287, 396, (1980)) &ff&lf e>ft£„ 
[0 0 2 3] 

dapA&tf lysC£*^D:7>r ^XjRittlHT'tlffi-rS'** 9-Zi&tgLXmfri&%. 
D N A «:iB5SJ-r « »Ctt> dapA&ljnysC&^tf D N A»#(05fc»lC£- o£o frfflm 

mmx"<9 *-ttwm-t&. T4 dnau^-- ^^scDy^f-^^MvxT 

fx 3 dapA&tflysCte, ^ft^ftJSlHH©'** * -tC$g:«LT «fc 

[0 0 2 4] 

^M^DDPS£ n - FfS^HMdapAZttJ^M^Amifcn - FT"-53£^^lysC 
Sr^t?:/^* 5 Ft It, J£*g£«:79:*5 FRSFD80##£ftTV*5 (W095/160 
42#) „ m?^*^ F^SMSSIStlfcE. coli JMlOSfltJi, AJ12396i:^i&$tl 
, ^#1993^ lOj! 28B K»£#X&&||5l&£*X^X*ftttrW&ffiK:3ffc#^ 
FERM P-13936fcUT«f£3*l, 1994^11^ 1 0 {C^^^X h^fC^t5 < HI&W 
KKlifSil, FERM BP-4859a)^f£##(?)t)i:-eWtt$4lTV>So RSFD80l£, AJ 

[0 0 2 5] 

RSFD80K-££*lT^£^JIMdapA&, g!#|#^ 1 (C^-rgF£§?dapAtf)jESBB#| 
lCfcV^J£»#^597cDC#T{C^ftLfcgB#!$:^U -ttltc «fc oT, 

BB^JS^- 2 {C^-fT ^ ySEBe^J{C^VNT118fe(Z)t:X^i;> 

^f)^ui/y^.m\z.wm^t\t=.mn^m-t^>. rsfdsoic-mjitv^se 

MMlyscti, BJ#J##3 fc^»£Miysc©&£K*Jlci3V*T£as#^i638©c 
#TM;Lfcgg#J£;£U ftKC^ot, =3- FSftSgJSMAKIIIW:, 

[0 0 2 6] 
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±m<D <t o izmm u t~m&x. d n a £ * ^ □ 7 ^ xM«Bg izmx-t z ic 

X.&> II/^ S I/ — i/3 (Canadian Journal of Microbiology, 43. 19 

7(1997)) tfmir e>ns„ 

[0 0 2 7] 

DDPS?SttfttJtAK?SttOJtaitt, dapA&tf lysC£*^n7^ ^XM«H»©^^ 
DNA±lC#nfcf-##£i*.5;i tlCioTtiS^^S. ^fn7-f7XMI 
IfflMDN AJilCdapA&^lysC^^nif-T^A-r-SfCtt. ^fiftDNAl 

±{C#Htf-#£-3-3BJ#J£; ITU l/^>yf^7*DNA, *fc#H^-<Z>5gaSfC# 
^i'-S^f — *y K • U fcT- htffflmX*£Z> 0 &£V%&, #^2-109985^ 
^#tC^$tiTV\^><}:e)tC, da P A&tf/XttlysC£ h ^ >2*JKy>fc8?f3cbT 

<Z> Kl <fc o T =fc> ^K^l* ft © da P A& 1 ysC© 3 If - Wi f £ IglfL DDPStS 

tt & AK^A*if(S $ *l £ 0 
[0 0 2 8] 

DDPS^S&mKM'fSOJi^kJu _hiB©»e^it*g{Cj:S^fC, dapA&lysCCD 

■^n ^ - $ -mnzmmmmn z tcg&t- s r t tc £ o r ti 

£ (^0B¥l-21528O#^«#M) = fei!X.«> lac7'D : E-^- t r p 
^-df-, trc^n^-*-. tac^n^-*-. 7A^7 7-^fflP R 7° 
O^-*-, P^nt-^-, tet^n^E-*-. amyET'D?-^- 
s p a czfn^-$-t§tf&jj&-7u^-$-£. LT^ftTV^,, ^tie>©^ 
a ^E - # - 'vOg&lC J: *K dapAJUysC©»3B#8Kfc StlSiiltCitD TDDPSig 
tt&tfAK?Stt*«Jt<S3*i* 0 $63HSfflfB2#l©*8tiU dapA#;lysCcZ)r3lf-8r£ l t5 
£ tiffin*) i±T * J: V\, 
[0 0 2 9] 

mfc^-mx f<?*-z&%i itffiii d n a zmm-r & ic jte^wr^© 
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ftDNA©!^ PCR, ^7^$ KDNA©ii, 7£f€*fc8t ^7-f7-t L 

©*ffi$:^Mt^"i:^T^S„ 3*1 Sa.brook, J., Fritsch, E. 

F. , and Maniatis, T. , "Molecular Cloning A Laboratory Manual, Second Edi 
tion", Cold Spring Harbor Laboratory Press, (1989)^}C|B^$ tiT l^£„ 

DDPs&^AK(Dit^(ciD^T, mv> l - y v y^mzm^? zmmzmm IT 

y if^ y >^^^j;i/^f^r>>^--fe\ i/'r^ y tr* y Kn^t-f (J^± 

, W096/40934##M) , ^31 J -)V bf Jl tf ym.il )\s ft* ^ -if (#g§BB60 

-87788#) % TT.rt^ifymT ^ J h^y^y (#^¥6-102028-^) . 

*;rs y tr* y >&:nfcr* v-ifitte^Mg<z>^y ^ y y >MM£i&<z>ms. & 

[0 0 3 0] 

m&m<D®L£m*. L-y ^>©Ml^?)MbTL-'J 

EMait&m * &.m.-t z> Sim & mm-* & ^m©^ *mst * & & l t v \ t % 

l - y yxoft^gu^fj^LT L-y t;>^©ft^$:^t5 

HJ^ftygf £^Jg£ Lttt, ^t'J^tFnW-m?) (WO 95/2386 

mm) . 

[0 0 3 1 ] 
[0 0 3 2] 

K if (*fHgHg6 1-268185 #K i= -if, 

^ -if, >fv^i>s?ft Kn^ft-t* mmme 2 - 1 6 6 

8 9 o-^, nmm6 3-214189^), m- *, hmt K^*-if mmm 

6 2-2 9 4 0 8 6^) „ ? > * -if (#HgHg 6 2-201 585 
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4$fHBB6 3-1 1 9 6 8 8^) , J -;i/tf;i/bf >m%)l<<$3ris^-l£ ( 

^f^B§6 0-8 7 7 8 8^, #^Hg 6 2- 5 5 0 8 9f) , bT^ tr^fifc^t KO 

^/ft^D -fen sfc^sfc^U -fey >^3r^--tf, j^UtWr 

h: K— 3 — U yWrr^- FD^ft-f, h U ^-X U >^-f V ;* 5— tf, y/lh- 
Xlfxy >^T;i/ K^-if, h*r±-M mmme 3- 1 0 2 6 9 

2#) , ^oi/n-^y >^>r v*^--fe\ ^;i/^^>-t^vi?>^^i7^; 

h^>X7:n^-1f (WO 99/07853) ^©^$r=I- Ft5DNA§:i 
^ [0 0 3 3] 

# s: y W&M oy\^m Z Z> BL £ MM? Z> **©?gtt««fiT * tt * 
^ LTv , Tt) j; V ^ o L-^;i/^<>^w^-&^s^^^^LTL-^;i/3f ^> 

t Knyt-^ (aKGDH) . -f V*x>H*y T-if. 'J >^T"fe^;i/ h ^ > 
77x5-f, Btfl*3f-*— T-fe h£ Kn^rS/»S/>4r-^, 7* HJLfifcS/> 
#--fe\ ¥i7t^h7>x7i5-l £L^nKn^--fe\ 

[0 0 3 4] 

* ^ K (#H§HH 55-131397 #£;$g. #H§BB 59-31691 ^4km> 
*H»Hg5 6- 1 5 6 9 6^2;^ £<fctf#ft¥3 - 5 0 1 6 8 2 T 

So 

--fe*£n- Ft5lfi?^ft5Xl/t->^n> - 2 9 5 5 9# 

. tf^-fe'J >^t: Kn^t-f%3- KtSlfi^ (#^Bg6 o-o 1 2 
9 9 5f) , Xttsfc^-feV -tf&tfsfc^-fey Kn g K 
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"t&iftte^ (4f^BS6 l- 1 9 5 6 9 5f) & 3 £ \Z J; o T t>, 

[0 0 3 5] 

[0 0 3 6] 

L-Ay>©£jgte©tt^ii, Mill M«««*«Hft»ic»i»$*ifcL-^ 

[0 0 3 7] - 

L-AU y£.&f&&&fc^£ Wx-IZE. coli<7)i 1 vGMEDAt^ 

, L->f V n^i/>^-a-^©^epgT$>-5L-^l^^n>^e> 2 ->r hSf^ 

v GMEDAt^n>fcLTIt X ^-^T^-iffgffi&^ce) J: ? 
#i 1 v AtC#A3*l£. 3Uii 1 v Aito&mtStlfci 1 vGMEDA^O> 
> &£VWii 1 vA^tfei 1 vGMEDt^n>^#lff)tl5, 
[0 0 3 8] 

i i vGMEDAt/<n>it l -Ay >&r^xxiiL->r y n>f i/> 

y3yiz&mteM®tf&£X\z^mzftT^£zt.rfft$.L\<\ 
±%&<D£t>te. xisX-yTTs.-r-nm&z&m'&ir. r^-^^-yny 

tfMV&Zftfc i 1 vGMEDAt^D>lt £F£M i 1 vGMEDA^n>?: 
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_L, WO 9 6/0 6 9 2 6#M) . 
[0 0 3 9] 

[L-n-f 

L-n>f $/>©£aNB©##*fett:ig38lti:, Mill _tsBL - a''J y£.mtz& 

* U t rJBKJB^ 5 5 L - n >f ^>£^***£^©ffl»«*# 

HS»tc»|»S*iS J:e>&^JI£2gALT : fc><i:v^ 3© «fc e> LT, #9 
£ Atf. L-n>f S/>JcJ:SI!aW^eWK:«?lifeSnfe 1 e u A»^##tf e>;ft 

So 

[0 0 4 0] 

CL--r va-r^T " 

L->f vn>f E. colifi3R©L-^l/*— >tcj:SffiW^ 

KtSt h r A3tfc^£-g-tft h rABC^D>L L->fyn>fS/>JC<fcS 
IfiW^HWJCjWBfeStifcxi/^-^T^^— "^Srn- K^TS i 1 v AMB* 
l^*^7f- 3. a:-*/ a >JCiMJ&M«#lifc*3*lfc i 1 vGMEDAt^ 
U>h$:#A-rsr tic «fc *K L-^Vn^fS/^gftfe^tSifctftfSi 
• (W8-4 7 3 9 7#I), 

[0 0 4 1] 

C-£©te©y$ yaw 

&tfL->f y n>f y^n-7^ ^^.MHHH©^x^niy -;btf;i/i^>^(D 

^MIg$r±#$-&€>^tlCj:oT> (WO9 7/0 8 3 3 

3) . 

[0 0 4 2] 

^l/7i>lft K^#-if (CM- PDT) jte^ (#gl¥5- 2 3 6 9 4 7 
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#H§Bg6 2 - 1 3 0 6 9 3-^^##fiB) , KS^SDS (3 -f^^i/-D 
-T^^V^y^O^gf- 7-U >^>>#--fef) Ifi^- 0ftBB¥5- 2 3 6 9 
4 7f, ^Bg6 1 - 1 2 4 3 7 5^i#l) feig^f S £ £ IC <fc o T, £jg 

aie^Sr-S-tf h U y S "7 y >;*^n > (#^Hg 5 7- 7 1 3 9 7f, 4#H§Hg 6 2 
-24 4 3 8 2^ 3feH#fm4,371,614) £if £ i £ IZ J; ^ T. ^Stt** 

[0 0 4 3] 

jtiatc j: e> iz l t # e> ti z> l - t ^ j mumm *m -r & * ^ □ ^ 4 ^ *mhhs 

^«t5^t^T^6„ *^iwi?Mv^e>ti-5^tt. mmm. mmm. MM^yt 
yM^m\zm\^x^(Dm(Dmmwim^^^m^^>n\t. ^mmt&. 
mi&<z> v * ■? 4x x* % m v \ e> ti . 

[0 0 4 4] 

t^T'^So LTffiV^^-£l±. igj&tfUCO.OOl 

~30%^-r^ o ^agt Lxitmmry=E-^^^tf^mmzmMvxm^^ 
. ^ti^^fstc y^u^A, 'j^ith'j^A, 

[0 0 4 5] 

mmi*. m£5mmxi*mfs,w>&mmi3iz<D&f5.4kftT. P B5~9, ^20-45 

^*n<z>:£& 3 £ iZ <t *j § £ „ 
[0 0 4 6] 
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[0 04 7] 

immmn L-v*?>&mm<Dmm en 

<i >*^d >^ ^*M;fM^<z>«MiysC&tf«§?dapA<z>*gA 

^MlysC&^M^dapAtt, ^ £#tf£tfn©^ X ^ KRSFD80 (W095/1 
6042^#Bg) ^ja^T^D^W ^XMUflSlC^AL^o RSFD80li, RSF1010© 
B§^ftT*&£l£;?§£igc'<? $-zf^*^ KPAYC32 (Chistorerdov, A.Y., Tsygan 
kov, Y.D. Plasaid, 1986, 16, 161-167) tc m&ir -5 ^ =y X ^ FpVIC40 (W090/0 
4636S^^>^"^^ K #*¥3-501682^-^#) (D^h^-f^U >Bfffi« 
0 e^tf^n^e-*- (tetP) (DT^IC, tetPC#LTif£^#[WiE;£fa£&.5 J: 
colifi3fe0)^MMdapA > R.^MMlysC^Z:(Z)|K^T*gSg$tlT^-S> o 3 
©^MMdapAtt. 118&0) fc 2?>3SS^ n S/>^»C«&$ tlfc^MDDP 
S^3-KLTV\§ B B«aB^II§?IysCli. 352f£tf)Xb>*-^.>^X#>f y n 

[0 0 4 8] 

RSFD80tt, &sTKm-t£5lZVXffimZfrt~» ~f^^ Fpda P AS24±}C&£^ 
MMdapA^pV^O©^ * U >iH43tfe^-:/n ^E- # -©TSStc^L, 

01 fC*t-f *£lCLTRSF24P5:*§£: 0 7£{C, ^<DRSF24P£, ^MMlysCfc^tfpLLC 
*80^e>. ^MMdapA5:^MMlysC$:*-r§-/^X^ KRSFD8O$r0 2©«lCb 
W T^$gLfe„ -r&fc>-£, pVIC40Ji;*l/;*^>*^O>$:#/i,-e^.52>\ RSFD80-e 

DN Atfft^ililH&^iflTV^o 
[0 0 4 9] 

RSFD80y^^^ KT'^MK^^tlfeE. coli JM109#cte, AJ12396£:ifr££ ft, 

i993¥io^ 28 Bizmmmnmnm^^Ji^Jim^mm^miz^n^ 

FERM P-13936£LT*fe£*U 1994^11^ 1 H tC^^X h^lC^o' < SlgftF 
ftlC^f 3*U FERM BP-4859©gf£#^0>%jfcT*ie;!§;ri"rv^ o 
[0 0 5 0] 

E. coli AJ1239^$:, h V? h V>f 2/ > £20«g/I/g-fr30«ltf>LBigit!jT*30T; T? 



1 6 



1 1-3089892 




11 — 16 9 4 



12B$f^#LT^£Sft£M^ Wizard R Plus Midipreps DNA Purificat ion Syst 
[0 0 5 1 ] 

Canadian Journal of Microbiology, 43. 197(1997)) iZ J: *J ;* □ 7 ^ x • 
nN077^ASltt (NCIMB10515) fC#AL£„ *fflg£ LT, RSFD80 

•/^x^ K£fESg-t-5lglc^£pviC40-7°^;^ K<fctJ^i/t->f<n>^n 

- KtSDN AM^£i»LT^?#-g|5#(D<fr£^opRS:/r7;*^ K (#*¥3 
-501682^£;?g#Hg) RSFD80£ m&HZ LT AS1#;IC#A L fc„ 
[0 0 5 2] 

<2>E. colifi^cD^^lysC&^MMdapA^^-rs^^D ^^JS«H 
^<E>AKIII*S& 

rsfdso>^ x ~* -v&$m?& J* □ 7 * • ;* ^ n h D ^TXASlt* (J^T 
, rASl/RSFD80j £lfc-r 3) pRSzf^ ^ ^ K * ^ □ 7 

• ^5^n hn^T^ASi** (j^t. tasi/pRSj £l£t-;i£#&£) J: M 

iClTHIJtt. ASl/RSFD80fc<l:tfASl/pRS#fc?:. ^ h Y>f >»20ig/L$: 

UtfTtrJ^ 0.45yctm) T^SLfc^ ^KSUfc^JfiJcaSilDLfe. 
[0 0 5 3] 



(121«ifi©«fiR) 






2% 




0.12% 




0.062% 




0.005% 




0.02% 




0.01% 



1 7 



fflfl$#¥ 1 1-3089892 




• 


-nr-r^ jl 1 




1.0«g/L 




0.3% 


mmm 5 


5/ttg/L 




10/ig/L 




10/ig/L 




10/t/L 




70 /t g/L 




5 n g/L. 


(pH7 0) 




[0 0 5 4] 





_hfBtf)J:e>lCLT#e>*l£@ft$:, 0 t:©^#TT0.2% KClT'gfe?^ U 10aM H 
gS0 4 , 0.8M (NH 4 ) 2 S0 4 feJ;^0.03M 0 - * h*.* J -Jl*<Sft20mHV y& 

ft£$£#Lfc„ B#1&#?££0T;<Z>^#TT:\ 3,3000rp«-e 3 0 fMSjfi^ U _L$f 
?:i:oT^tl{C80%^fn{C^S ^^tC^T^^-^A^^iab. OTCT- 1 B#Mf 
Ilfc^ML, "Cl/y H&IObM MgS0 4 , 0.8M (NH 4 ) 2 S0 4 fe J; tf0.03M /? - * ;i/ 
#:/h:n# /-;b£3"fr20.My >^j'J ( P H7) £*§«¥Lfc 0 

[0 0 5 5] 

AK?Stt©WSttX*y b~?yib(Dj]m (Stadt.an, E. R. , Cohen, G. N. , Le 
Bras, G., and Robichon-Szulmajster , H. , J. Biol. Chea. , 236, 2033(1961) 
) tC^ofcc -r&fc>*>. T^iHJ&©MJ£iS«:301C"T?45#>f y*r3.s<- b U Fed 
3 ^St (2.8N HC1: 0.4«1, 12%TCA: 0.4ml, 5% FeCl 3 -6H 2 0/0. IN HC1: 0.7«1) £ 
#n*T5§&£i±. 3tlS:aS4>ft, Jt?»©540M-e©ift3fe i KS:WJ£Lfc. fgftft i 
^Wic^-rst: Fn^tASf©it^ (lU=l««ol/#) Ufc. ^/Hftftfliat 
te600£; fcife, RfeMfr^T^rt^irymJjV V UZKD^^t^O)*:?^ 

[0 0 5 6] 



ffJSE4#¥ 1 1-3089892 




4f ^ 11—16 9 4 



*1 



reaction Mixture" 1 0.3-1 
M KD^i/;UT^ >mm* 2 0.2-1 
0.1M7^A'7^>SI* U ^A(pH7.0) 0.2-1 

o.i-i 

* ft i-i 

*1 : 1M Tris-HCl(pH8.1) 9-1, 0.3M MgS0 4 0.5-1, 0.2M ATP(pH7.0) 5-1 
*2 : 8Mb: > ^ 5: fi 15 {C KOHT" cffa Lfct© 

[0 0 5 7] 

[^1 ] 







L-U S/>5-M#£ 


mmmmm* 2 








- (%) 


ASl/pRS 


7.93 


9.07 


114 


AS1/RSFD80 


13.36 


15.33 


115 



*1 : n-ol/^/-g^>A^jg 

*2 : L - V *?>5wH&&ft<Df£&U&m 
[0 0 5 8] 

mUZm^^OiZ. RSFDSO^X^ K^^AtCj: UAKtStt^l.7^tC±#L 
fe„ RSFD80^*5. Ren- E. col i E&5fctf>AK& L - U ^>{c «fc 

Slffc&3fc<Z)AKte, L — U I/* - >#£/£^tfilC#2-Mo^#&i-£ 

fc£tc, 100%ffifF£*i<5;i£:«:$6iai/TV*S (t£#KW) „ 
[0 0 5 9] 

<3>E. coliS^O^MlysC&tJflgMMdapASrffi^f-rs^^n^-f 



1 9 



ffilE#¥ 1 1-3089892 




4t¥ 11 — 16944 Ik 



7j^tC, AS1/RSFD80;J3 itfASl/pRSftcSrX Yl/7Y~?J is > 20ng/Li> J; tK30g/LCD 
[0 0 6 0] 

[^2] 



(g/L) 



'pRS 0 
AS1/RSFD80 0 . 3 



[0 0 6 1 ] 

immmz] L-y *?y&mm<D$&m (2) 

D7>f • >lf n hD77XASli(* (NCIMB10515) £121igJftT*371C. 15 

mmmmvr^ m*>titc.n{&$:nmzj:vmGmm <NTGaauoo«s/u 37t:. 5 

ft) U S- (2-7^;xf;i/) (AEC) 7g/L, ^L-X^ 

^>3g/L&-M-f -5121^igife (*351.5XS:^tfl21^«l) JCMfLfc. 

, 37'C'Tf2~8 Bf8H»#U £Dfcnn^-£gfB#f§tLT, AECWtt«S:«t» 

[0 0 6 2] 

ilU »ftfl5tC37TC-e38i§|BI«#Ufc 0 «am7*, «tffi#e>B#, 

S/tf A&38'&#JiK:<fcyift*U *#±»K:^**i* L - y s;>»KS:T^ ^ » 

'J 2?>£j£tB#lftJ:Lfc<*S:3B#lU ^fD7^7^ • h D "7 7 *AR-166 



ffifE#¥ 1 1-3089892 




£fc£fft£L£ 0 mm (ASlttO &tfAR-166*fccZ)L- U 2;>£M£^3 tC^-To 
[0 0 6 3] 

[*3] 

*3 



(■g/L) 



ASl 5. 8 

AR-166 8 0 



[0 0 6 4] 

* fO"7T7 X - Jf Dhn7 7XAR-166#M±, -f ^s— h -J- > /T-AJ1360 

8#tf#$*X, 1 9 9 9^6^1 0 H iCMlggim^XmTO^^X^Xm^ 

(«S«#-^305-8566 H *B^l!|o < tfrfJjfC-T @l§3f) fC^HS^f- 
FERM P- 1 7 4 1 6 £. LT^fE$*lTV^„ 

[0 0 6 5] 

^^n^^C ^X • ^5="D h n -7T^AS1^ (NCIMB10515) £l2lJgifiT37TC, 15 
B^ig#Lfc 0 #e>*lfcK#S:«i£tCJ:*;NTG«a (NTG^lOO-g/L, 37TC, 5 

U 5f7if^ygf (DIFCOttSS) 0.5X£-^f £ 121*?c*gi*!llC^ftj L fc„ 3tl 
£37X^2-8 BTO#U 3 n ^- &j£j&£i±£ 0 r ti % <D =z O £&j|g# 
lit, m^igifi&tf^-tf $ ;i0.5j$:^t S121^^^{Cffi®L, iff# 

box-*?* J W&i&mfrh. L-ytyx L -n-f L ->f v n-f 

hH77 *C138# £ ffr£ U fc. 
^fn7^ ^X • *^-D hn:7y;*AR-166tfcte, h:f->A-AJ1360 



tfiIE4$¥ 11-3089892 




1 1 — 16944 7i 



9#tf # 3 *U 1 9 9 9^6^100 (CSMH#Xlt&ffi|££ffrX^Xm&ffi 
W^gm (»«##305-8566H*H3c«mo<«m3lE-TB 1#3#) tC§«## 
FERM P-l 74 1 7tlT^f£Stlt^e„ 
[0 0 6 6] 

&tt (ASlflO &tfC138#c£, 30g/L(D&mjjfr*/VJ* (BBStft^K) &-£tfl2 
[0 0 6 7] 

[^4] 



(.g/L) (-g/L) (.g/L) 



ASl 7. 5 5. 0 2. 7 

C138 330 166 249 

9 [0 0 6 8] 

[»ui0>a&*] 

[0 0 6 9] 

SEQUENCE LISTING 
<110> t|fc(Z)^ttSfc5£^ft: (Ajino«oto Co., Inc.) 



1 1-3089892 




1 1 — 1 6 9 4 

<i2o> l-t^ j m$immx.TfL-T < jm&mmm 

<130> P-6500 

<141> 1999-06-16 

<150> JP 11-103143 
<151> 1999-04-09 

<160> 4 

<170> Patentln Ver. 2.0 

[0 0 7 0] — 

<210> 1 
<211> 1197 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (272).. (1147) 
<400> 1 

ccaggcgact gtcttcaata ttacagccgc aactactgac atgacgggtg atggtgttca 60 
caattccacg gcgatcggca cccaacgcag tgatcaccag ataatgtgtt gcgatgacag 120 
tgtcaaactg gttattcctt taaggggtga gttgttctta aggaaagcat aaaaaaaaca 180 
tgcatacaac aatcagaacg gttctgtctg cttgctttta atgccatacc aaacgtacca 240 
ttgagacact tgtttgcaca gaggatggcc c atg ttc acg gga agt att gtc 292 

Met Phe Thr Gly Ser He Val 



Hlt#¥ 11-3089892 




# ^ 1 1 - 1 6 9 4 4 7) 



1 5 

gcg att gtt act ccg atg gat gaa aaa ggt aat gtc tgt egg get age 340 
Ala lie Val Thr Pro Met Asp Glu Lys Gly Asn Val Cys Arg Ala Ser 

10 15 20 

ttg aaa aaa ctg att gat tat cat gtc gec age ggt act teg gcg ate 388 
Leu Lys Lys Leu He Asp Tyr His Val Ala Ser Gly Thr Ser Ala He 

25 30 35 

gtt tct gtt ggc ace act ggc gag tec get acc tta aat cat gac gaa 436 
Val Ser Val Gly Thr Thr Gly Glu Ser Ala Thr Leu Asn His Asp Glu 
40 45 50 55 

cat get gat gtg gtg atg atg acg ctg gat ctg get gat ggg cgc att 484 
His Ala Asp Val Val Met Met Thr Leu Asp Leu Ala Asp Gly Arg He 

— 60 65 70 

ccg gta att gee ggg acc ggc get aac get act gcg gaa gee att age 532 
Pro Val He Ala Gly Thr Gly Ala Asn Ala Thr Ala Glu Ala He Ser 

75 80 85 

ctg acg cag cgc ttc aat gac agt ggt ate gtc ggc tgc ctg acg gta 580 
Leu Thr Gin Arg Phe Asn Asp Ser Gly He Val Gly Cys Leu Thr Val 

90 95 100 

acc cct tac tac aat cgt ccg teg caa gaa ggt ttg tat cag cat ttc 628 
Thr Pro Tyr Tyr Asn Arg Pro Ser Gin Glu Gly Leu Tyr Gin His Phe 

105 110 115 

aaa gec ate get gag cat act gac ctg ccg caa att ctg tat aat gtg 676 
Lys Ala He Ala Glu His Thr Asp Leu Pro Gin He Leu Tyr Asn Val 
120 125 130 135 

ccg tec cgt act ggc tgc gat ctg etc ccg gaa acg gtg ggc cgt ctg 724 
Pro Ser Arg Thr Gly Cys Asp Leu Leu Pro Glu Thr Val Gly Arg Leu 

140 145 150 

gcg aaa gta aaa aat att ate gga ate aaa gag gca aca ggg aac tta 772 



ffllE#¥ 11-3089892 




11-16 9 4 



Ala Lys Val Lys Asn He He Gly lie Lys Glu Ala Thr Gly Asn Leu 

155 160 165 

acg cgt gta aac cag ate aaa gag ctg gtt tea gat gat ttt gtt ctg 820 
Thr Arg Val Asn Gin He Lys Glu Leu Val Ser Asp Asp Phe Val Leu 

170 175 180 

ctg age ggc gat gat gcg age gcg ctg gac ttc atg caa ttg ggc ggt 868 
Leu Ser Gly Asp Asp Ala Ser Ala Leu Asp Phe Met Gin Leu Gly Gly 

185 190 195 

cat ggg gtt att tec gtt acg act aac gtc gca gcg cgt gat atg gee 916 
His Gly Val He Ser Val Thr Thr Asn Val Ala Ala Arg Asp Met Ala 
200 205 210 215 

cag atg tgc aaa ctg gca gca gaa gaa cat ttt gee gag gca cgc gtt 964 
Gin Met Cys Lys Leu Ala Ala THu Glu His Phe Ala Glu Ala Arg Val 

220 225 230 

att aat cag cgt ctg atg cca tta cac aac aaa eta ttt gtc gaa ccc 1012 
lie Asn Gin Arg Leu Met Pro Leu His Asn Lys Leu Phe Val Glu Pro 

235 240 245 

aat cca ate ccg gtg aaa tgg gca tgt aag gaa ctg ggt ctt gtg gcg 1060 
Asn Pro He Pro Val Lys Trp Ala Cys Lys Glu Leu Gly Leu Val Ala 

250 255 260 

acc gat acg ctg cgc ctg cca atg aca cca ate ace gac agt ggt cgt 1108 
Thr Asp Thr Leu Arg Leu Pro Met Thr Pro He Thr Asp Ser Gly Arg 

265 270 275 

gag acg gtc aga gcg gcg ctt aag cat gec ggt ttg ctg taaagtttag 1157 
Glu Thr Val Arg Ala Ala Leu Lys His Ala Gly Leu Leu 
280 285 290 

ggagatttga tggcttactc tgttcaaaag tcgcgcctgg 1197 
[0 0 7 1] 

<210> 2 



ffiSE4f ¥ 1 1-3089892 




1 1 - 1 6 9 4 4 7| 



<211> 292 
<212> PRT 

<213> Escherichia coli 



<400> 2 

Met Phe Thr Gly Ser He Val Ala He Val Thr Pro Met Asp Glu Lys 

15 10 15 

Gly Asn Val Cys Arg Ala Ser Leu Lys Lys Leu He Asp Tyr His Val 

20 25 30 

Ala Ser Gly Thr Ser Ala lie Val Ser Val Gly Thr Thr Gly Glu Ser 

35 40 45 

Ala Thr Leu Asn His Asp Glu His Ala Asp Val Val Met Met Thr Leu 

55 60 

Asp Leu Ala Asp Gly Arg He Pro Val He Ala Gly Thr Gly Ala Asn 
65 70 75 80 

Ala Thr Ala Glu Ala He Ser Leu Thr Gin Arg Phe Asn Asp Ser Gly 

85 90 95 

He Val Gly Cys Leu Thr Val Thr Pro Tyr Tyr Asn Arg Pro Ser Gin 

100 105 110 

Glu Gly Leu Tyr Gin His Phe Lys Ala He Ala Glu His Thr Asp Leu 

115 120 125 

Pro Gin He Leu Tyr Asn Val Pro Ser Arg Thr Gly Cys Asp Leu Leu 

130 135 140 

Pro Glu Thr Val Gly Arg Leu Ala Lys Val Lys Asn He He Gly He 
145 150 155 160 

Lys Glu Ala Thr Gly Asn Leu Thr Arg Val Asn Gin lie Lys Glu Leu 

165 170 175 

Val Ser Asp Asp Phe Val Leu Leu Ser Gly Asp Asp Ala Ser Ala Leu 
180 185 190 



mfE#^ 11-3089892 




1 1 - 1 6 9 4 4(£ 



Asp Phe Met Gin Leu Gly Gly His Gly Val lie Ser Val Thr Thr Asn 

195 200 205 

Val Ala Ala Arg Asp Met Ala Gin Met Cys Lys Leu Ala Ala Glu Glu 

210 215 220 

His Phe Ala Glu Ala Arg Val He Asn Gin Arg Leu Met Pro Leu His 
225 230 235 240 

Asn Lys Leu Phe Val Glu Pro Asn Pro lie Pro Val Lys Trp Ala Cys 

245 250 255 

Lys Glu Leu Gly Leu Val Ala Thr Asp Thr Leu Arg Leu Pro Met Thr 

260 265 270 

Pro He Thr Asp Ser Gly Arg Glu Thr Val Arg Ala Ala Leu Lys His 

275 280 285 

Ala Gly Leu Leu 
290 

[0 0 7 2] 

<210> 3 
<211> 2147 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (584) (1930) 



<400> 3 

tcgaagtgtt tctgtagtgc ctgccaggca 
agcaatactc ttctgatttt gagaattgtg 
aaaatgtgat ggttttagtg ccgttagcgt 
agcatttatt agctgaacta ctgaccgcca 



gcggtctgcg ttggattgat gtttttcatt 60 
actttggaag attgtagcgc cagtcacaga 120 
aatgttgagt gtaaaccctt agcgcagtga 180 
ggagtggatg aaaaatccgc atgaccccat 240 



11-3089892 




4f ¥ 11-169447 



cgttgacaac cgccccgctc accctttatt tataaatgta ctacctgcgc tagcgcaggc 300 
cagaagaggc gcgttgccca agtaacggtg ttggaggagc cagtcctgtg ataacacctg 360 
agggggtgca tcgccgaggt gattgaacgg ctggccacgt tcatcatcgg ctaagggggc 420 
tgaatcccct gggttgtcac cagaagcgtt cgcagtcggg cgtttcgcaa gtggtggagc 480 
acttctgggt gaaaatagta gcgaagtatc gctctgcgcc cacccgtctt ccgctcttcc 540 
cttgtgccaa ggctgaaaat ggatcccctg acacgaggta gtt atg tct gaa att 595 

Met Ser Glu He 
1 

gtt gtc tec aaa ttt ggc ggt acc age gta get gat ttt gac gec atg 643 
Val Val Ser Lys Phe Gly Gly Thr Ser Val Ala Asp Phe Asp Ala Met 
5 10 15 20 

aac cgc age get gat att gtg ctt tct gat gee aac gtg cgt tta gtt 691 
Asn Arg Ser Ala Asp lie Val Leu Ser Asp Ala Asn Val Arg Leu Val 

25 30 35 

gtc etc teg get tct get ggt ate act aat ctg ctg gtc get tta get 739 
Val Leu Ser Ala Ser Ala Gly He Thr Asn Leu Leu Val Ala Leu Ala 

40 45 50 

gaa gga ctg gaa cct ggc gag cga ttc gaa aaa etc gac get ate cgc 787 
Glu Gly Leu Glu Pro Gly Glu Arg Phe Glu Lys Leu Asp Ala He Arg 

55 60 65 

aac ate cag ttt gee att ctg gaa cgt ctg cgt tac ccg aac gtt ate 835 
Asn He Gin Phe Ala He Leu Glu Arg Leu Arg Tyr Pro Asn Val lie 

70 75 80 

cgt gaa gag att gaa cgt ctg ctg gag aac att act gtt ctg gca gaa 883 
Arg Glu Glu lie Glu Arg Leu Leu Glu Asn lie Thr Val Leu Ala Glu 
85 90 95 100 

gcg gcg gcg ctg gca acg tct ccg gcg ctg aca gat gag ctg gtc age 931 
Ala Ala Ala Leu Ala Thr Ser Pro Ala Leu Thr Asp Glu Leu Val Ser 
105 110 115 



m$E4f ¥ 1 1-3089892 




11-16 9 4 



# 



cac ggc gag ctg atg teg acc ctg ctg ttt gtt 
His Gly Glu Leu Met Ser Thr Leu Leu Phe Val 

120 125 
cgc gat gtt cag gca cag tgg ttt gat gta cgt 
Arg Asp Val Gin Ala Gin Trp Phe Asp Val Arg 

135 140 
aac gac cga ttt ggt cgt gca gag cca gat ata 
Asn Asp Arg Phe Gly Arg Ala Glu Pro Asp lie 

150 155 
ctg gec gcg ctg cag ctg etc cca cgt etc aat 
Leu Ala Ala Leu Gin Leu Leu Pro Arg Leu Asn 
165 170 175 

acc cag gga ttt ate ggt age gaa aat aaa ggt 
Thr Gin Gly Phe He Gly Ser Glu Asn Lys Gly 

185 190 
ggc cgt gga ggc age gat tat acg gca gee ttg 
Gly Arg Gly Gly Ser Asp Tyr Thr Ala Ala Leu 

200 205 
cac gca tct cgt gtt gat ate tgg acc gac gtc 
His Ala Ser Arg Val Asp He Trp Thr Asp Val 

215 220 
acc gat cca cgc gta gtt tec gca gca aaa cgc 
Thr Asp Pro Arg Val Val Ser Ala Ala Lys Arg 

230 235 
ttt gee gaa gcg gca gag atg gca act ttt ggt 
Phe Ala Glu Ala Ala Glu Met Ala Thr Phe Gly 
245 250 255 

ccg gca acg ttg eta ccc gca gta cgc age gat 
Pro Ala Thr Leu Leu Pro Ala Val Arg Ser Asp 



gag ate ctg cgc gaa 979 
Glu He Leu Arg Glu 

130 

aaa gtg atg cgt acc 1027 
Lys Val Met Arg Thr 
145 

gee gcg ctg gcg gaa 1075 

Ala Ala Leu Ala Glu 

160 

gaa ggc tta gtg ate 1123 
Glu Gly Leu Val He 
180 

cgt aca acg acg ctt I 171 
Arg Thr Thr Thr Leu 

195 

ctg gcg gag get tta 1219 
Leu Ala Glu Ala Leu 

210 

ccg ggc ate tac acc 1267 
Pro Gly He Tyr Thr 

225 

att gat gaa ate gcg 1315 

He Asp Glu He Ala 

240 

gca aaa gta ctg cat 1363 
Ala Lys Val Leu His 

260 

ate ccg gtc ttt gtc 1411 
He Pro Val Phe Val 



ffiSE#¥- 1 1-3089892 




4$¥l 1-16944 7) 



ggc tec 
Gly Ser 

act gaa 
Thr Glu 

act ctg 
Thr Leu 
310 
etc gcg 
Leu Ala 

S25 

tta ate 
Leu He 

ggt tea 
Gly Ser 

gag ctt 
Glu Leu 

gtc gcg 
Val Ala 
390 
gag gta 
Glu Val 
405 

ggc gca 



265 

age aaa gac 
Ser Lys Asp 

280 
aat ccg ccg 
Asn Pro Pro 
295 

etc act ttg 
Leu Thr Leu 

gaa gtt ttc 
Glu Val Phe 



ace acg tea 
Thr Thr Ser 

345 

ace tec act 
Thr Ser Thr 

360 
tec gca ctg 
Ser Ala Leu 
375 

ttg att ggc 
Leu lie Gly 



cca cgc 
Pro Arg 

ctg ttc 
Leu Phe 

cac age 
His Ser 
315 
ggc ate 
Gly He 
330 

gaa gtg 
Glu Val 

ggc gat 
Gly Asp 

tgt egg 
Cys Arg 



270 

gca ggt ggt 
Ala Gly Gly 

285 
cgc get ctg 
Arg Ala Leu 
300 

ctg aat atg 
Leu Asn Met 

etc gcg egg 
Leu Ala Arg 



aat gac 
Asn Asp 
395 
ctg gaa 
Leu Glu 
410 

tec age cat aac ctg 



age gtg gca 
Ser Val Ala 

350 

acg ttg ctg 
Thr Leu Leu 

365 
gtg gag gtg 
Val Glu Val 
380 

ctg tea aaa 
Leu Ser Lys 



acg ctg 
Thr Leu 

gcg ctt 
Ala Leu 

ctg cat 
Leu His 
320 
cat aat 
His Asn 
335 

tta ace 
Leu Thr 

acg eaa 
Thr Gin 

gaa gaa 
Glu Glu 



275 

gtg tgc aat aaa 1459 
Val Cys Asn Lys 

290 

cgt cgc aat cag 1507 
Arg Arg Asn Gin 

305 

tct cgc ggt ttc 1555 
Ser Arg Gly Phe 



ttc ggc gta 
Phe Gly Val 



gee tgc 
Ala Cys 
400 
att cgc 
He Arg 
415 

tgc ttc ctg gtg ccc 



att teg 
lie Ser 

ctt gat 
Leu Asp 

tct ctg 
Ser Leu 
370 
ggt ctg 
Gly Leu 
385 

ggc gtt 
Gly Val 



gta gac 
Val Asp 

34<r 

ace ace 
Thr Thr 

355 

ctg atg 
Leu Met 

gcg ctg 
Ala Leu 

ggc aaa 
Gly Lys 



ccg ttc aac 
Pro Phe Asn 



atg att tgt tat 
Met He Cys Tyr 
420 

ggc gaa gat gee 



1603 



1651 



1699 



1747 



1795 



1843 



1891 
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Gly Ala Ser Ser His Asn Leu Cys Phe Leu Val Pro Gly Glu Asp Ala 

425 430 435 

gag cag gtg gtg caa aaa ctg cat agt aat ttg ttt gag taaatactgt 1940 
Glu Gin Val Val Gin Lys Leu His Ser Asn Leu Phe Glu 

440 445 
atggcctgga agctatattt cgggccgtat tgattttctt gtcactatgc tcatcaataa 2000 
acgagcctgt actctgttaa ccagcgtctt tatcggagaa taattgcctt taattttttt 2060 
atctgcatct ctaattaatt atcgaaagag ataaatagtt aagagaaggc aaaatgaata 2120 
ttatcagttc tgctcgcaaa ggaattc 2147 
[0 0 7 3] 

<210> 4 
<211> 449 
<212> PRT 

<213> Escherichia coli 
<400> 4 

Met Ser Glu He Val Val Ser Lys Phe Gly Gly Thr Ser Val Ala Asp 

15 10 15 

Phe Asp Ala Met Asn Arg Ser Ala Asp He Val Leu Ser Asp Ala Asn 

20 25 30 

Val Arg Leu Val Val Leu Ser Ala Ser Ala Gly He Thr Asn Leu Leu 

35 40 45 

Val Ala Leu Ala Glu Gly Leu Glu Pro Gly Glu Arg Phe Glu Lys Leu 

50 55 60 

Asp Ala lie Arg Asn He Gin Phe Ala He Leu Glu Arg Leu Arg Tyr 
65 70 75 80 

Pro Asn Val He Arg Glu Glu He Glu Arg Leu Leu Glu Asn He Thr 

85 90 95 

Val Leu Ala Glu Ala Ala Ala Leu Ala Thr Ser Pro Ala Leu Thr Asp 
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100 105 110 

Glu Leu Val Ser His Gly Glu Leu Met Ser Thr Leu Leu Phe Val Glu 

115 120 125 

He Leu Arg Glu Arg Asp Val Gin Ala Gin Trp Phe Asp Val Arg Lys 

130 135 140 

Val Met Arg Thr Asn Asp Arg Phe Gly Arg Ala Glu Pro Asp lie Ala 
145 150 155 160 

Ala Leu Ala Glu Leu Ala Ala Leu Gin Leu Leu Pro Arg Leu Asn Glu 

165 170 175 

Gly Leu Val lie Thr Gin Gly Phe He Gly Ser Glu Asn Lys Gly Arg 

180 185 190 

Thr Thr Thr Leu Gly Arg Gly Gly Ser Asp Tyr Thr Ala Ala Leu Leu 

195 200 205 

Ala Glu Ala Leu His Ala Ser Arg Val Asp He Trp Thr Asp Val Pro 

210 215 220 

Gly He Tyr Thr Thr Asp Pro Arg Val Val Ser Ala Ala Lys Arg lie 
225 230 235 240 

Asp Glu He Ala Phe Ala Glu Ala Ala Glu Met Ala Thr Phe Gly Ala 

245 250 255 

Lys Val Leu His Pro Ala Thr Leu Leu Pro Ala Val Arg Ser Asp He 

260 265 270 

Pro Val Phe Val Gly Ser Ser Lys Asp Pro Arg Ala Gly Gly Thr Leu 

275 280 285 

Val Cys Asn Lys Thr Glu Asn Pro Pro Leu Phe Arg Ala Leu Ala Leu 

290 295 300 

Arg Arg Asn Gin Thr Leu Leu Thr Leu His Ser Leu Asn Met Leu His 
305 310 315 320 

Ser Arg Gly Phe Leu Ala Glu Val Phe Gly lie Leu Ala Arg His Asn 
325 330 335 
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He Ser Val Asp Leu He Thr Thr Ser Glu Val Ser Val Ala Leu Thr 

340 345 350 

Leu Asp Thr Thr Gly Ser Thr Ser Thr Gly Asp Thr Leu Leu Thr Gin 

355 360 365 

Ser Leu Leu Met Glu Leu Ser Ala Leu Cys Arg Val Glu Val Glu Glu 

370 375 380 

Gly Leu Ala Leu Val Ala Leu He Gly Asn Asp Leu Ser Lys Ala Cys 
385 390 395 400 

Gly Val Gly Lys Glu Val Phe Gly Val Leu Glu Pro Phe Asn He Arg 

405 410 415 

Met lie Cys Tyr Gly Ala Ser Ser His Asn Leu Cys Phe Leu Val Pro 

420 425 430 

Gly Glu Asp Ala Glu Gin Val Val Gin Lys Leu His Ser Asn Leu Phe 
435 440 445 

Glu 
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